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Abstract
Introduction
Noncommunicable diseases are the leading cause of illness and
death worldwide;  behavioral  risk factors  (BRFs) contribute to
these diseases. We assessed the presence of multiple BRFs among
European adults  according to their  physical  and mental  health
status.
Methods
We used data from 26,026 adults aged 50 years or older from 11
countries that participated in the Survey of Health, Ageing and Re-
tirement in Europe (2004–2005). BRFs (overweight or obesity,
smoking, physical inactivity, and risky alcohol consumption) were
assessed according to physical health (ie, presence of chronic dis-
eases, disease symptoms, or limitations in activities of daily liv-
ing) and mental health (depression) through multiple regression
estimations.
Results
Overweight or obesity in men and physical inactivity in women
were the most prevalent BRFs. Compared with physically active
adults, physically inactive adults had a higher mean number of
chronic diseases (1.33 vs 1.26) and chronic disease symptoms
(1.55 vs 1.47). Risky alcohol consumption (≥4 servings of an alco-
hol beverage ≥3 times a week) was associated with a higher mean
depression score (2.84 vs 2.47). Compared with adults with 0 or 1
BRF, adults with 2 or more BRFs had significantly higher odds of
having 1 or more chronic diseases (men: 1.52; women: 1.73) and
functional limitations (men: 1.65; women: 1.79) and higher pre-
valence of high blood pressure (37.8%  vs 28.2). Belgian adults
with BRFs had the highest mean number of chronic diseases or
functional limitations among those who were overweight or obese
and the  highest  mean number  of  chronic  diseases  and disease
symptoms among those who smoked and were physically inactive.
Conclusion
We found revealed significant positive associations between BRFs
and poor health among middle-aged and older European adults.
Primary health care intervention programs should focus on devel-
oping ways to reduce BRF prevalence in this population.
Introduction
Noncommunicable diseases (NCDs) are the leading causes of dis-
ease and death worldwide, and their symptoms and resulting func-
tional  limitations  are  related to  impaired quality  of  life  (1–5).
NCDs accounted for 57 million deaths in 2008, of which 63%
were attributed to cardiovascular disease, diabetes, cancer, and
chronic respiratory disease (5).
Numerous lifestyle habits,  identified as behavioral risk factors
(BRFs), may increase NCD risk. These risk factors include over-
weight or obesity, smoking, physical inactivity, and risky alcohol
consumption (2,4–8). Each of these risk factors alone can cause
numerous  health  problems.  For  example,  from  2008  to  2030
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deaths attributed to smoking worldwide are expected to double,
from 3.4 to 6.8 million (4,5,9). Overweight and obesity, direct
consequences of physical inactivity and unhealthy diet,  are re-
sponsible for 2.8 million deaths annually (4).
The greatest burden of disease and death related to BRFs from
2009 through 2011 occurred in countries of the World Health Or-
ganization European Region, the Eastern Mediterranean Region,
and the Region of the Americas (4,5,9). The prevalence of BRFs
varies among populations; clustering of 2 or more BRFs, an indic-
ation of increased risk for chronic diseases (10,11), occurs in ap-
proximately 57% of the adult population in the United States and
50% of Canadian adults aged 50 years or older (6,7,12).
Few  large-scale  studies  examined  the  presence  of  BRFs  in
European adults according to physical and mental health. The aim
of this study was to assess the presence of multiple BRFs in adults
aged 50 years or older in 11 European countries, according to their
physical and mental health status.
Methods
Cross-sectional data were collected from 26,026 adults aged 50
years  or  older  (range,  50–104  y),  during  the  first  wave
(2004–2005) of SHARE (Survey of Health, Ageing, and Retire-
ment in Europe) in 11 European countries (Austria, Belgium, Den-
mark,  France,  Germany,  Greece,  Italy,  Netherlands,  Spain,
Sweden,  and Switzerland).  A subsample  was  selected in  each
country according to complex multistage stratification design. The
target population consisted of households with at least 1 person
aged 50 years or older. The overall weighted country-average re-
sponse rate (households and individuals) was 61.8% and ranged
from 37.6% (Switzerland) to 73.6% (France). Comparable differ-
ences in response rates have been reported in similar surveys (13).
A detailed description of the sampling procedures, recruitment
rates,  and  other  survey  features  has  been  reported  elsewhere
(10,13–15).
Data collection: questionnaires
Computer-aided personal interviews (CAPIs),  consisting of 21
modules, were used to collect data in person (eg, demographic
characteristics, physical and mental health, BRFs) (13). Proxy in-
terviews (6.0% of all completed interviews) were allowed when
physical or mental health limitations (eg, Alzheimer’s disease,
hearing loss) prevented a selected participant from completing the
CAPIs (13). Example show cards (ie, a page of the questionnaire
with a list of diseases, symptoms, limitations, etc) were used in
some modules to help participants understand the questions, en-
hancing the validity of the questionnaire (16). Data were missing
from only 5% of the CAPIs.
Physical and mental health assessment
Physical health was assessed by the presence of chronic diseases,
disease symptoms, functional limitations, or disabilities during the
previous 6 months; these features were recorded by using valid-
ated scales via personal interviews (13,17). To assess chronic dis-
eases, participants were asked if a doctor had diagnosed any of 11
diseases: heart attack, high blood pressure, high blood cholesterol,
stroke,  diabetes  or  high  blood  glucose,  chronic  lung  disease,
asthma, arthritis, osteoporosis, cancer, and stomach or duodenal/
peptic ulcer. To assess symptoms, participants were asked if they
had any of 11 conditions: pain in back, knees, hips or other joints;
heart trouble; breathlessness; persistent cough; swollen legs; sleep-
ing problems; falls; fear of falling; dizziness, faints, or blackouts;
stomach or intestine problems; and incontinence. Functional limit-
ations of daily living, defined as activities and instrumental activit-
ies ([I]ADLs), were assessed by asking participants if they had
limitations in any of 13 activities: dressing (including shoes and
socks), walking across a room, bathing or showering, eating or
cutting up food, getting in or out of bed, using the toilet (includ-
ing getting up or down), using a map in a strange place, preparing
a hot meal, shopping for groceries, making telephone calls, taking
medications,  doing work around the house or garden,  or man-
aging money. Mental health was assessed by using the European
Depression (Euro-D) Scale, which defines clinically depressive
symptoms by a total score of 4 or more in the 12-item validated
questionnaire (17–19).
To assess physical and mental health status, the presence of 1 or
more chronic diseases, disease symptoms, or (I)ADL limitations
was defined separately for every component as its presence (= 1)
or absence (= 0) or as a high score (≥4) in the depression scale. A
total clustering score for physical and mental health was then cal-
culated by summing the resulting binary variables for each adult.
This clustering score ranged from 0 to 4, and 4 cluster categories
were created, combining the 4 components as 0, 1 or 2, 3 or 4, or 1
or more of these components. This clustering score depicts the
presence of multiple components as a higher burden on health or
poor physical or mental health.
Behavioral risk factors
Four health-related BRFs were assessed, namely overweight or
obesity, smoking, physical inactivity, and risky alcohol consump-
tion (6,7,10–12). Overweight or obesity were determined by self-
reported body weight in kilograms and height in meters (14). Body
mass index (BMI) was calculated as kg/m2, and participants with a
BMI of 25 or greater were considered overweight or obese (4).
Smoking was assessed from self-reported use of cigarettes, cigars,
or pipes during the year preceding the survey. To determine phys-
ical activity levels, activities, activities such as gardening or walk-
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ing were considered moderate physical activities, whereas activit-
ies such as sports or heavy home labor were considered vigorous
physical activity. Frequency of physical activity was classified as
more than once per week, once per week, 1 to 3 times per month,
or hardly ever or never. Physical inactivity was defined as not en-
gaging in any moderate-to-vigorous physical activity or having a
low frequency of physical activity (once a week, 1 to 3 times a
month,  or hardly ever or never) (7,10–13). Risky alcohol con-
sumption was defined as the consumption of 4 or more servings of
alcoholic beverages on at least 3 days a week during the 6 months
preceding the survey (7,10,11,13).
The clustering of BRFs was estimated by adding the number of in-
dividual factors that were present (0 = absence, 1 = presence) to
create an average clustering or mean factors score, ranging from 0
to 4. The clustering of 2 or more risk factors was considered to de-
pict high risk for chronic disease (10,11).
Self-rated health
Participants self-rated their health by using the World Health Or-
ganization scale, reporting health as very good, good, fair, or bad
or very bad (17).
Socioeconomic characteristics
The social and demographic variables of age, living status, retire-
ment, and educational status were assessed. Living status con-
sisted of 2 categories, living alone and living with a partner or
spouse. Retirement consisted of 2 categories (yes or no) and edu-
cational status was calculated as total years of schooling (10). Fin-
ancial status was assessed as the gross household income in the
previous year (13,20).
Statistical analysis
Data  were  analyzed  using  SPSS software,  version  21.0  (IBM
Corp). Weights were applied to reflect nonresponses and stratifica-
tion design. The prevalence of individual and clustering (0, 1 or 2,
3 or 4, or ≥1) of physical and mental health components and BRFs
was estimated with the corresponding 95% confidence intervals
(CIs). Weighted means of BRFs and their 95% CIs were estim-
ated for each cluster category of physical and mental health status
for each sex by using analysis of covariance according to complex
sample design procedures. Age, education, living status, country
region (north, central, south) (11), self-rated health, income, and
retirement status were used as covariates. Multiple logistic regres-
sion analysis (using the same covariates) was conducted to com-
pute adjusted odds ratios (ORs) of participants who had 1 or more
chronic diseases, disease symptoms, or (I)ADL limitations; Euro-
D scores of 4 or more; or clustering (1 or 2, 3 or4, or ≥1) of phys-
ical or mental health components. Adjusted ORs were estimated
separately for the presence of 1 BRF and 2 or more BRFs. Differ-
ences in mean numbers of chronic diseases, symptoms, (I)ADL
limitations, and Euro-D Scale scores were assessed, and analysis
of covariance was used to estimate weighted means according to
presence or absence of individual BRFs. Age, sex, education, liv-
ing status, country region, self-rated health, income, and retire-
ment status were used as covariates.  Finally,  prevalence of all
chronic diseases, disease symptoms, and (I)ADL limitations ac-
cording to clustering of BRFs were illustrated as weighted per-
centages and 95% CIs.
Results
Mean age and years of education of participants were 65.2 and 9.7
years, respectively (Table 1). A greater percentage of men than
women were living with a partner or spouse or were retired, and a
smaller percentage of men self-rated their health as bad or very
bad. Overweight or obesity, smoking, and risky alcohol consump-
tion were more prevalent in men. Physical inactivity was more
prevalent in women. The prevalence of 2 or more BRFs was signi-
ficantly higher among men (58.4%; 95% CI, 57.1%–60.0%) than
among women (49.0%; 95% CI, 47.7%–50.4%). In contrast, men
had significantly lower prevalence of 1 or more chronic diseases,
disease symptoms, and (I)ADL limitations, and a score or 4 or
more on the Euro-D Scale. Men also had higher prevalence of
having 0 components of physical and mental health (17.1%; 95%
CI,16.0%–18.2%),  compared  with  women  (11.2%;  95%
CI,10.4%–12.0%).
Both men and women with 1 or more chronic diseases or 1 or
more (I)ADL limitations had significantly greater weighted mean
numbers of BRFs than those with none (Table 2). Respectively,
the adjusted ORs in men with 2 or more BRFs were higher for
those with 1 or more chronic diseases (1.52; 95% CI, 1.20–1.91)
or (I)ADL limitations (1.65; 95% CI,1.10–2.48). Women with 2 or
more BRFs also had higher odds of having 1 or more chronic dis-
eases (1.73; 95% CI,1.42–2.12), disease symptoms (1.39; 95%
CI,1.10–1.72), or (I)ADL limitations (1.79; 95% CI,1.30–2.43);
they also had higher odds of having any of the 3 physical and
mental health status cluster component combinations than women
with 1 BRF (1 or 2 components: 1.34 [95% CI,1.04–1.74]; 3 or 4
components: 1.86 [95% CI,1.28–2.69]; ≥1 components: 1.43 [95%
CI,1.11–1.84]).
Overweight or obese participants had a higher mean number of
chronic diseases (1.43 vs 1.13, P < .001) and disease symptoms
(1.62  vs.  1.39,  P  <  .001)  than  participants  of  normal  weight,
whereas smokers had a lower mean number of chronic diseases
(1.23 vs. 1.32, P = .005) than nonsmokers (Table 3). Physically in-
active participants had a higher mean number of chronic diseases
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(1.33 vs. 1.26, P = .009), disease symptoms (1.55 vs 1.47, P =
.01), and (I)ADL limitations (0.63 vs 0.44, P < .001) than physic-
ally active participants. Risky drinkers had a higher mean score on
the Euro-D Scale (2.84 vs 2.47, P = .003), compared with non-
risky drinkers.
Belgian adults had the highest mean number of chronic diseases
and (I)ADL limitations among overweight  or obese participants
(Figure 1) and the highest mean number of chronic diseases and
disease  symptoms  among  participants  who  smoked  and  were
physically inactive and had the highest number of chronic dis-
eases  among risky alcohol  drinkers.  In  contrast,  among parti-
cipants who were overweight or obese, Austrian adults had the
lowest  mean  number  of  chronic  diseases  (1.24;  95%  CI,
1.16–1.31). Austrian adults also had the lowest risky alcohol con-
sumption, and among those with risky alcohol consumption, the
lowest mean Euro-D score (1.59; 95% CI, 1.19–1.98).
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Figure  1.  Weighted  mean  number  of  physical  and  mental  health  status
components among participants with different behavioral risk factors in 11
European countries,  Survey  of  Health,  Ageing  and Retirement  in  Europe,
2004–2005.  Comparisons  were  examined  using  analysis  of  covariance
(according  to  the  complex  sample  design  procedure),  with  sex,  age  (y),
education (y), living with a partner or spouse, self-rated health, income, and
retirement status as covariates. Abbreviations: CI, confidence interval; (I)ADL,
activities and instrumental activities of daily living; Euro-D score, European
Depression Scale Score.
 
Participants with 2 or more BRFs, compared with those with none
or 1 BRF, had significantly higher prevalence rates of high blood
pressure  (37.8%;  95%  CI,  36.4%–39.1%  vs  28.2%;  95%  CI,
26.9%–29.6%) (Figure 2) and pain in back, knees, hips or other
joints  (55.3%;  95%  CI,  54.0%–56.7%  vs  48.3%;  95%  CI,
46.8%–49.8%).
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Figure 2. Prevalence of chronic diseases, disease symptoms, and limitations
of activities and instrumental activities of daily living according to clustering
score of behavioral risk factors. , Survey of Health, Ageing and Retirement in
Europe,  2004–2005.  Abbreviation:  (I)ADL,  limitations  of  activities  and
instrumental activities of daily living.
 
Discussion
We examined the presence of BRFs in European adults aged 50
years or older, according to their physical and mental health status.
The main findings were 1) the most prevalent BRFs were over-
weight or obesity in men and physical inactivity in women; 2) pre-
valence of 2 or more BRFs was higher in men, and prevalence of
physical and mental health status components was lower in men;
3) men with 2 or more BRFs had higher odds for having 1 or more
chronic diseases and (I)ADL limitations, and women with 2 or
more BRFs had higher odds for having 1 or more of all health
status components; 4) physically inactive adults had higher mean
numbers of chronic diseases, disease symptoms, and (I)ADL limit-
ations; 5) adults from Belgium with BRFs had the poorest physic-
al health status among the 11 countries studied; and 6) among
adults with 2 or more BRFs, high blood pressure was the most pre-
valent disease.
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Our findings agree with earlier literature suggesting that men gen-
erally  have  a  higher  prevalence  of  BRFs  for  chronic  disease
(7,8,10,12,21). The findings of our study also indicate a positive
relationship between the presence of BRFs and physical and men-
tal health status components; women had 2 or more BRFs, dis-
playing higher presence and clustering of these components. Wo-
men in our study had a higher prevalence of chronic disease, dis-
ease symptoms, and functional disabilities than men; however,
men had a higher prevalence of  BRFs.  We cannot  explain the
cause–effect relationship of BRFs and health because of differ-
ences in health status among men and women. Women seem to
have more health problems but men have more BRFs (16). The
National Health Interview Survey, 2001, of adults aged 18 years
or older in the United States also found that people with 2,3, or 4
risk factors had significantly higher odds of having a chronic dis-
ease (7). In a similar manner, a 2007 study of the Chinese popula-
tion aged 15 to 69 years with chronic disease reported a signific-
antly higher  odds of  BRF clustering as  well  as  a  significantly
greater weighted mean number of BRFs (21). In addition, the sur-
vey of the Australian Institute of Health and Welfare (2007–2008)
showed that an increasing number of BRFs was associated with
increased odds of arthritis, ischemic heart disease, stroke, depres-
sion, and chronic obstructive pulmonary disease (22). Our study
also showed that participants with 2 or more BRFs had signific-
antly higher odds of having (I)ADL limitations than those with 0
or 1 BRF. The 2010 national Behavioral Risk Factor Surveillance
System survey conducted in US adults aged 18 years or older (23)
showed that participants with disabilities had higher odds of being
both physically inactive, obese, or smokers, confirming the rela-
tionship between (I)ADL limitations and BRFs. These findings in-
dicate the relationship between multiple BRFs and physical health
and the necessity of prevention programs to focus on reducing
BRF prevalence.
Our study showed that overweight or obesity and physical inactiv-
ity, which were present in more than half of adults participating in
the SHARE survey, were the most prevalent BRFs. An earlier ana-
lysis of the same data also showed that women exhibited lower
prevalence of overweight or obesity, smoking, and risky alcohol
consumption, but higher prevalence of physical inactivity, than
men and adults aged 80 years or older (10). Sufficient levels of
physical  activity  have  generally  been  shown to  be  protective
against the development of chronic diseases (eg, cardiovascular
disease) but may also protect mental health by reducing anxiety or
depression (22). Thus, the high prevalence of physical inactivity in
our sample could explain the high observed weighted mean num-
bers of chronic diseases, disease symptoms, (I)ADL limitations,
and depression. In contrast, the potentially controversial finding of
the association between normal weight status and higher depres-
sion score may be explained by the relationship between weight
loss and depression (24). Additionally, overweight and obesity are
known risk  factors  for  high blood pressure,  a  biomedical  risk
factor with the highest contribution to chronic disease burden and
mortality (22). Overweight or obesity was the second most preval-
ent BRF in the current study, which could explain our finding that
high blood pressure was the most prevalent disease, particularly
among participants with 2 or more BRFs. Our study showed that
overweight or  obese adults  also had a higher mean number of
symptoms of aging, such as pain in the back, knees, hips or other
joints, confirming the reported association between overweight
and obesity and these symptoms (25).
The association of BRFs with mortality has been widely docu-
mented. For example, in their recent systematic review, Loef and
Walach (3) estimated that the adoption of 4 or more healthy life-
style behaviors is associated with a 66% decrease in mortality risk.
The Health and Retirement Study, which studied Americans aged
50 years or older, also showed that the combination of multiple
unhealthy lifestyle factors was related to increased risk of mortal-
ity (26). This risk was 1.9 times higher for smokers, independ-
ently of other factors, and 4.0 times higher for participants with
the combined behaviors of smoking and physical inactivity and
heavy drinking. These findings are crucial for emphasizing the
need for national agencies, organizations, and European govern-
ments to identify ways to address and prevent their relative con-
sequences. In our study, however, smokers exhibited a lower num-
ber of chronic diseases than nonsmokers and ex-smokers. This
might be explained by the fact that smokers in our study were
younger (10), and older age is often associated with smoking ces-
sation due to disease burden (22,27). Nevertheless, the increased
mortality  risk  appears  to  be  associated  with  the  lifetime  of
smoking (27). Other effective interventions that could contribute
to a decrease in the prevalence of some BRFs are the imposition of
high taxation on tobacco products, alcohol, and foods with high
energy density; clean indoor air laws; and advertising restrictions
or mass media campaigns promoting health lifestyle behaviors
(28,29). These efforts should be country-specific due to differ-
ences in income and social and health inequalities among coun-
tries (6).
Comparisons of countries revealed that adults from Belgium with
BRFs had the poorest physical health status. An earlier report of
the SHARE survey also showed that Belgians had a high preval-
ence of 2 or more BRFs (56.2%), although this prevalence was
lower than that among their Austrian, Greek, and Spanish counter-
parts (11). Nevertheless, both this earlier report and the current
study showed that less than 50% of adults had 2 or more BRFs,
which was associated with high odds of poor physical and mental
health, especially among women.
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Our study has various methodological weaknesses that limit its ex-
ternal validity. The association of BRFs with physical and mental
health was based on a cross-sectional design and therefore cannot
be substantiated as a causal relationship. Similar studies, however,
have also shown associations between individual BRFs and chron-
ic diseases and disabilities (3,7,21–23), as well as prospective as-
sociations with mortality rates (3,26,27). In addition, it is difficult
to compare findings among studies because of the different defini-
tions of BRFs used in different studies. Self-reported body weight
or height can also differ from objective measurements, and physic-
al inactivity was estimated by using approximate cut-off points
that might restrict assessment in older adults (10). Chronic dis-
eases were assessed by asking participants if they had had a dis-
ease diagnosed. Ideally, future studies should include a validation
of self-reported data by conducting objective measurements in a
subsample of the population.  Nevertheless,  similar  large-scale
studies  have  also  based  their  results  on  self-reported  data
(7,12,16,17). Also, risky alcohol consumption was not estimated
by sex due to the use of fixed, closed-ended questions for both
sexes.  Assessment  of  smoking  prevalence  was  based  only  on
smoking occurrence and not on total burden of this behavior (eg,
pack-years) (7,10,13,27). Likewise, the 11 chronic diseases in-
cluded in the physical health status definition did not have the
same burden on health. Furthermore, presence of dementia was
not assessed during the first wave. Finally, our analysis did not al-
low the examination of the association of BRFs with individual
chronic diseases (16,22). Nevertheless, we combined a large num-
ber of physical and mental health components, thereby adding to
the literature examining the associations of BRFs with physical
and mental health.
This study of middle-aged and older European adults showed that
significant positive associations exist between unhealthy lifestyle
behaviors and poor physical and mental health. Primary health
promotion program should focus on examining whether any caus-
al relationships exist and if so, identify ways to reduce BRFs, tak-
ing into account that interventions should consider the health care
systems in individual countries (6,30). Such interventions could be
applied at the community or home level or in primary health care
and should involve patients and health care providers at all stages
of their development and implementation to increase their chance
of effectiveness. These program should focus on adults with mul-
tiple BRFs and offer them individualized care and guidance ac-
cording to personal motivations, skills, and barriers for lifestyle
changes,  and  should  support  use  of  screening  and  preventive
health services to reduce BRFs (6,30).
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Tables
Table 1. Characteristics, Physical and Mental Health Status Components, and Behavioral Risk Factors for Chronic Dis-
ease Among European Adults (n = 26,026) Aged 50 Years or Older, Survey of Health, Ageing, and Retirement in Europe,
2004–2005a
Characteristic Total (n = 26,026) Men (n = 12,030) Women (n = 13,996)
Age, y, weighted mean (SD) 65.2 (10.4) 64.1 (9.8) 66.2 (10.8)
Education, y, weighted mean (SD) 9.7 (4.9) 10.4 (4.9) 9.1 (4.8)
Living status
Lives alone 33.2 21.0 (19.7–22.5) 43.6 (42.2–45.0)
Lives with partner or spouse 66.8 79.0 (77.5–80.3) 56.4 (55.0–57.8)
Retirement status
Retired 50.9 58.1 (56.6–59.6) 44.7 (43.4–46.1)
Self-rated health
Bad or very bad 11.7 10.5 (9.6–11.5) 12.6 (11.7–13.7)
Components of physical and mental health statusc
Chronic diseasesb, ≥1 67.7 64.6 (63.2–66.0) 70.2 (69.0–71.5)
Disease symptomsc, ≥1 68.9 62.0 (60.6–63.4)  73.6 (71.8 –75.9)
(I)ADLd limitations, ≥1 20.5 16.7 (15.6–17.8) 23.8 (22.6–25.1)
European Depression Scalee
Score ≥4 26.6 19.3 (18.1–20.5) 32.7 (31.4–34.1)
No. of health status components
0 13.9 17.1 (16.0–18.2) 11.2 (10.4–12.0)
1 or 2 58.8 63.1 (61.6–64.5) 55.2 (53.8–56.6)
3 or 4 27.3 19.9 (18.7–21.1) 33.6 (32.3–34.9)
Abbreviation: (I)ADL, activities and instrumental activities of daily living.
a Values are weighted percentage and confidence intervals unless otherwise noted.
b Chronic diseases refer to the following chronic diseases: heart attack, high blood pressure, high blood cholesterol, stroke, diabetes or high blood gluc-
ose, chronic lung disease, asthma, arthritis, osteoporosis, cancer, and stomach or duodenal/peptic ulcer.
c Symptoms refer to the following: pain in back, knees, hips or other joints; heart trouble; breathlessness; persistent cough; swollen legs; sleeping prob-
lems; falls; fear of falling down; dizziness; faints or blackouts; stomach or intestine problems; and incontinence.
d (I)ADL refers to having a limitation in the following activities: dressing (including shoes and socks), walking across a room, bathing or showering, eat-
ing, cutting up food, getting in or out of bed, using the toilet (including getting up or down), using a map in a strange place, preparing a hot meal, shop-
ping for groceries, making telephone calls, taking medications, doing work around the house or garden, and managing money.
e The European Depression Scale was used to define clinically depressive symptoms, as indicated by a total score of ≥4 symptoms in the 12-item valid-
ated questionnaire.
f Overweight or obesity were determined by self-reported body weight in kilograms and height in meters. Body mass index (BMI) was calculated as kg/
m2, and participants with a BMI of ≥25 were considered overweight or obese.
g Smoking was assessed from self-reported use of cigarettes, cigars, or pipes during the year preceding the survey.
h Physical inactivity was defined as the lack of weekly engagement in moderate-to-vigorous activities (per week) during the research period. Activities
such as gardening or walking were considered moderate physical activities, whereas activities such as sports or heavy home labor were considered vig-
orous physical activity. Frequency was classified as less than once per week, once per week, 1 to 3 times per month, or hardly ever or never. Physical
inactivity was defined as not engaging in any moderate-to-vigorous physical activity or having low frequency of physical activity (once per week, 1 to 3
times per month, or hardly ever or never).
i Risky alcohol consumption was defined as the consumption of 4 or more servings of alcoholic beverages on at least 3 days a week during the 6
months preceding the survey.
(continued on next page)
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(continued)
Table 1. Characteristics, Physical and Mental Health Status Components, and Behavioral Risk Factors for Chronic Dis-
ease Among European Adults (n = 26,026) Aged 50 Years or Older, Survey of Health, Ageing, and Retirement in Europe,
2004–2005a
Characteristic Total (n = 26,026) Men (n = 12,030) Women (n = 13,996)
Behavioral risk factor
Overweight or obesef 60.0 66.7 (65.3–68.1) 54.2 (52.8–55.6)
Smokerg 18.3 24.3 (23.0–25.6) 13.1 (12.3–14.1)
Physical inactivityh 70.8 65.9 (64.5–67.3) 75.0 (73.9–76.2)
Risky alcohol consumptioni 4.3 8.0 (7.2–8.8) 1.3 (1.0–1.6)
No. of behavioral risk factors
0 9.2 8.1 (7.4–8.9) 10.2 (9.4–11.0)
1 37.4 33.4 (32.0–34.8) 40.7 (39.4–42.1)
≥2 53.4 58.4 (57.1–60.0) 49.0 (47.7–50.4)
Abbreviation: (I)ADL, activities and instrumental activities of daily living.
a Values are weighted percentage and confidence intervals unless otherwise noted.
b Chronic diseases refer to the following chronic diseases: heart attack, high blood pressure, high blood cholesterol, stroke, diabetes or high blood gluc-
ose, chronic lung disease, asthma, arthritis, osteoporosis, cancer, and stomach or duodenal/peptic ulcer.
c Symptoms refer to the following: pain in back, knees, hips or other joints; heart trouble; breathlessness; persistent cough; swollen legs; sleeping prob-
lems; falls; fear of falling down; dizziness; faints or blackouts; stomach or intestine problems; and incontinence.
d (I)ADL refers to having a limitation in the following activities: dressing (including shoes and socks), walking across a room, bathing or showering, eat-
ing, cutting up food, getting in or out of bed, using the toilet (including getting up or down), using a map in a strange place, preparing a hot meal, shop-
ping for groceries, making telephone calls, taking medications, doing work around the house or garden, and managing money.
e The European Depression Scale was used to define clinically depressive symptoms, as indicated by a total score of ≥4 symptoms in the 12-item valid-
ated questionnaire.
f Overweight or obesity were determined by self-reported body weight in kilograms and height in meters. Body mass index (BMI) was calculated as kg/
m2, and participants with a BMI of ≥25 were considered overweight or obese.
g Smoking was assessed from self-reported use of cigarettes, cigars, or pipes during the year preceding the survey.
h Physical inactivity was defined as the lack of weekly engagement in moderate-to-vigorous activities (per week) during the research period. Activities
such as gardening or walking were considered moderate physical activities, whereas activities such as sports or heavy home labor were considered vig-
orous physical activity. Frequency was classified as less than once per week, once per week, 1 to 3 times per month, or hardly ever or never. Physical
inactivity was defined as not engaging in any moderate-to-vigorous physical activity or having low frequency of physical activity (once per week, 1 to 3
times per month, or hardly ever or never).
i Risky alcohol consumption was defined as the consumption of 4 or more servings of alcoholic beverages on at least 3 days a week during the 6
months preceding the survey.
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Table 2. Clustering of Behavioral Risk Factors According to Presence of Physical and Mental Health Components in
European Adults (n = 26,026) Aged 50 Years or Older, Survey of Health, Ageing, and Retirement in Europe, 2004–2005
Characteristic Number
Behavioral Risk Factors
Weighted Mean (95%
CI)
Adjusted Odds Ratioa (95% CI)b
1 ≥2
Men
Chronic diseases
0 1.59 (1.55–1.64) Reference
≥1 1.68 (1.65–1.71) 1.28 (1.01–1.62) 1.52 (1.20–1.91)
Disease symptoms
0 1.61 (1.57–1.66) Reference
≥1 1.67 (1.64–1.70) 0.99 (0.78–1.25) 1.17 (0.93–1.47)
(I)ADL limitations
0 1.63 (1.61–1.66) Reference
≥1 1.73 (1.67–1.79) 1.36 (0.88–2.12) 1.65 (1.10–2.48)
Euro-D Scale score
<4 1.64 (1.62–1.67) Reference
≥4 1.67 (1.61–1.72) 1.21 (0.86–1.72) 1.26 (0.91–1.75)
Health status components
0 1.59 (1.52–1.65) Reference
1–2 1.64 (1.61–1.67) 1.05 (0.80–1.38) 1.27 (0.98–1.66)
3–4 1.74 (1.67–1.80) 1.13 (0.66–1.92) 1.68 (1.01–2.78)
≥1 1.66 (1.64–1.69) 1.04 (0.80–1.36) 1.29 (0.99–1.68)
Women
Chronic diseases
0 1.33 (1.29–1.37) Reference
≥1 1.48 (1.46–1.51) 1.30 (1.07–1.58) 1.73 (1.42–2.12)
Disease symptoms
0 1.36 (1.31–1.40) Reference
≥1 1.47 (1.44–1.49) 1.20 (0.98–1.47) 1.39 (1.10–1.72)
(I)ADL limitations
0 1.42 (1.39–1.44) Reference
≥1 1.51 (1.47–1.55) 1.43 (1.04–1.98) 1.79 (1.30–2.43)
European Depression Scale score
<4 1.44 (1.41–1.46) Reference
≥4 1.44 (1.40–1.48) 1.01 (0.80–1.27) 1.09 (0.87–1.36)
Health status components
0 1.32 (1.26–1.38) Reference
1 or 2 1.39 (1.36–1.41) 1.18 (0.92–1.50) 1.34 (1.04–1.74)
3 or 4 1.55 (1.51–1.58) 1.36 (0.95–1.95) 1.86 (1.28–2.69)
≥1 1.45 (1.43–1.47) 1.21 (0.95–1.54) 1.43 (1.11–1.84)
Abbreviations: CI, confidence interval; (I)ADL, activities and instrumental activities of daily living.
a In relation to having 0 behavioral risk factors.
b Confidence intervals are based on analysis of covariance and logistic regression analysis (using complex sample design procedure). In both methods,
age, education, living with a partner or spouse, country region (north, central, south), self-rated health, income, and retirement status were used as cov-
ariates.
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Table 3. Chronic Diseases, Disease Symptoms, (I)ADL Limitations, and Depression Score According to Presence or Ab-
sence of Behavioral Risk Factors Among European Adults (n = 26,026) Aged 50 Years or Older, Survey of Health, Ageing,
and Retirement in Europe, 2004–2005
Behavioral Risk Factor
Physical and Mental Health Status Components, Weighted Mean (Standard
Error)a
Chronic Diseases Disease Symptoms (I)ADL Limitations Euro-D Score
Body weightb
Overweight or obese 1.43 (0.01) 1.62 (0.02) 0.55 (0.02) 2.45 (0.03)
Normalc 1.13 (0.02) 1.39 (0.02) 0.62 (0.03) 2.55 (0.03)
P value <.001 <.001 .07 .03
Smoking statusd
Smoker 1.23 (0.02) 1.55 (0.03) 0.57 (0.03) 2.51 (0.05)
Nonsmoker or former smoker 1.32 (0.01) 1.53 (0.01) 0.57 (0.02) 2.49 (0.02)
P value .005 .53 .87 .61
Physically inactivee
Yes 1.33 (0.01) 1.55 (0.02) 0.63 (0.02) 2.51 (0.02)
No 1.26 (0.02) 1.47 (0.02) 0.44 (0.02) 2.43 (0.04)
P value .009 .01 <.001 .09
Alcohol consumptionf
Risky drinker 1.28 (0.05) 1.50 (0.05) 0.50 (0.05) 2.84 (0.09)
Nonrisky drinker 1.31 (0.01) 1.53 (0.01) 0.58 (0.02) 2.47 (0.02)
P value .58 .62 .17 .003
Abbreviations: Euro-D, European Depression Scale; (I)ADL, activities and instrumental activities of daily living.
a Comparisons were made by using analysis of covariance (according to the complex sample design procedure), with sex, age (y), education (y), living
with a partner or spouse, country regions (north, central, south), self-rated health, income, and retirement status as covariates.
b Overweight or obesity were determined by self-reported body weight in kilograms and height in meters. Body mass index (BMI) was calculated as kg/
m2, and participants with a BMI of ≥25 were considered overweight or obese.
c Normal weight was BMI<25.
d Smoking was assessed from self-reported use of cigarettes, cigars, or pipes during the year preceding the survey.
e Physical inactivity was defined as the lack of weekly engagement in moderate-to-vigorous activities (per week) during the research period. Activities
such as gardening or walking were considered moderate physical activities, whereas activities such as sports or heavy home labor were considered vig-
orous physical activity. Frequency was classified as less than once per week, once per week, 1 to 3 times per month, or hardly ever or never. Physical
inactivity was defined as not engaging in any moderate-to-vigorous physical activity or having a low frequency of physical activity (once per week, 1 to 3
times per month, or hardly ever or never).
f A risky drinker was defined a person who consumed 4 or more servings of alcoholic beverages on at least 3 days per week during the 6 months pre-
ceding the survey. A nonrisky drinker was defined as a person who consumed fewer than 4 servings of alcoholic beverages 3 days a week.
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